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For experiments on cultural properties, all cultures were incubated at 27°C and were observed for 1520 days. The color recorded for mature cultures is described according to the "Color Harmony Mannual".3) Physiological properties, including the utilization of carbon sources, were examined by the method of PRIDHAM and GOTTLIEB.41 Since the organism did not grow on PRIDHAM and GOTTLIEB agar supplemented with carbon sources, yeast extract was added to the medium at a final concentration of 0.05 %. Diaminopimelic acid in the cell wall and the sugar pattern of whole cells were analysed by the method of BECKER et al.5) and of LECHEVALIER and LECHEVALIER.6,7)
Fermentation and Isolation of Sporamycin Sporamycin was isolated by a slight modification of the method reported previously". Stock cultures of the producing organism were inoculated into a 500-m1 SAKAGUCHI flask containing 100 ml of the medium consisting of 2 % glucose, 0.5% peptone, 0.3% dried yeast, 0.5 % meat extract , 0.5 NaCl and 0.3 % CaCO3. The flask was incubated at 27°C for 3 days on a reciprocal shaker , and 10 nil of the resulting culture was transferred into 500-ml SAKAGUCHI flasks each containing 100 ml of the medium consisting of 0.2 % glucose, 0.2 % peptone, 1.5 % starch, 0.15 % yeast extract, 0 .25 % CaCO3, and 0.3 % meat extract. The flasks were incubated at 27°C for 48 hours on a reciprocal shaker. To 20 liters of fermentation medium containing 2 % glucose, 0.5 % peptone, 0.3 % dried yeast, 0.5 % meat extract, 0.5 % NaCl and 0.3 % CaCO3 was added 400 ml of the resulting inoculum and the culture was incubated at 27°C in a 30-liter fermentor for 45 hours, aerated at 16 liters/min and agitated at 300 rpm (Fig. 1) The column was previously equilibrated with 0.002 M phosphate buffer (pH 7.4).
The a ntibiotic was eluted with a linear gradient of 0-0.6 M NaCl in 0.002 M phosphate buffer at pH 7.4. Active fractions were collected, and saturated with ammonium sulfate; and the resulting precipitate was dissolved in deionized water.
The solution was placed in a cellophane tube, dialysed against ice-cold water for 3 days, and rechromatographed on a DEAE-cellulose column equilibrated with 0.002 M phosphate buffer (pH 5.4). The antibiotic was eluted with the linear gradient described above except that the pH of the solution was adjusted to 5.4. The active substance was precipitated with ammonium sulfate and dialysed for 2 days. After lyophilization, it was applied to a Sephadex G-50 column and eluted with water; the eluate was lyophilized to yield 620 mg of a white powder.
Ultracentrifugation and Electrophoresis
The homogeneity of the purified sporamycin was confirmed by analytical ultracentrifugation and by polyacrylamide gel electrophoresis. For analytical ultracentrifugation, 10 mg of sporamycin was applied to a synthetic boundary cell. Polyacrylamide gel (7.5%, pH 4.0) was prepared in a glass tube according to the method of REISFELD et al.,10) and 10 mg of sporamycin was applied to the tube. For paper electrophoresis, 0.2 M acetate buffer and 0.2 M phosphate buffer were used for pH 4.2 and 8.0, respectively, and electrophoresis was carried out at 250 V for 3.5 hours.
Determination of Biological Activity The antimicrobial spectrum of sporamycin was determined by the agar dilution method using nutrient agar for bacteria and potato agar for fungi. The minimum inhibitory concentration was observed after 48 hour-incubation.
The antitumor activity of sporamycin was examined using Sarcoma-180 solid tumor. The fermentation medium containing 2 % glucose, 0.5% peptone, 0.3% dried yeast, 0.5% meat extract, 0.5% NaCl, and 0.3% CaCO3 was used for the culture for 72 hours. The activities were determined on Staph. aureus (disk method) and mouse leukemia P-388 in vivo. # Color of aerial mycelium. Sporamycin was hydrolysed with 6 N HCl at 110-C for 15 hours. Minimum inhibi tory concentration (µg/ml) 0.1 0.05 2.1 10.3 50.0 > 100 >100 > 100 >100 >100 >100 >100 >500 >500 > 500 >500 > 500 by paper electrophoresis. Table 5 shows the amino acid composition of sporamycin.
Biological

Activity of Sporamycin
As shown in Table 6 , the antibiotic was effective against most Gram-positive bacteria, but was inactive against Mycobacterium, Gram-negative bacteria, fungi and yeasts. No growth of Sarcina lutea was observed at a sporamycin concentration of 2.1 ug/ml within 24 hours, but very slight growth was observed on the agar containing 25 ug/ml after 48 hours incubation. As shown in Fig. 3 , the tumor was strongly inhibited by a single injection with sporamycin. It is interesting that the tumor continued to grow for approximately 18 days after the treatment, and then regressed. In order to determine the stability of sporamycin under various conditions, the antibiotic was dissolved in m/130 phosphate buffer (pH 6.0, 7.0 and 8.0) and m/30 acetate buffer (pH 4.0 and 5.0). The solution was placed in a dark room at 5°C, and the residual activity was determined by the paper disk diffusion method against Staphylococcus aureus FDA 209P. The activity was unchanged for 72 hours under these conditions ( Table 7) . As shown in Fig. 4 , sporamycin was rapidly inactivated at relatively high temperature, but its activity was not reduced at -20°C for 90 days . Sporamycin is sensitive to UV light (Fig. 5) . The UV spectrum of a sample treated with UV light differed from that of the intact antibiotic. There are some differences and these are listed in Many macromolecular antitumor antibiotics have been reported. Neocarzinostatin,12) macromomycin,13) mitomalcin,14) carcinocidin,15) and A-28016) are acidic polypeptides, while sporamycin is a basic substance judging from its behavior during paper electrophoresis. Furthermore, the UV absorption spectrum of sporamycin differed from that of the substances described above. Actinocarcin,17) phenomycin18), enomycin19) and A-21616) belong to the group of basic antitumor substances, but they have no antibacterial activity. Pluralline20) and actinogan21) are glycoproteins. Peptimycin22) did not show any growth inhibition against bacteria and HeLa cells in vitro. Actinoxanthin23) is active against Staphylococcus aureus at a concentration of 0.001 ug/ml and its LD50 for mice is 0.24 mg/kg by intraperitoneal injection. These values are completely different from those of sporamycin. To our knowledge, therefore, there is no known substance identical with sporamycin.
